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1 

[km i ] #A#BffljF««><;i'X*tiHfiaKfe3 

^1*6^7 75 Ho 

[mm 2 1 ttcaiiaia«3W*-f >px«H«e»T 

MBJWlE«0y7X5 F. 
[KM 3 ] KEKSMBK^x^D-^liKB K 

[KM 4 ] SMBCM* ;^yo^-^-^«7 ^ 
75 F. 

[RM 5 ] MIB? ^ •>z7'^;^®ef35iA7^ 

)v^~>mfe=r-v$>z>m$im i sa«©:/7xa h„ 
[KM6 j »Bsa«aaKft=i - F-r*«*Eai£ 

CfcfcWRtr^KaWllEKO^^XS Ho 

[KM 7] ^7^5 HP 7. 5-E12. 

8 ] km i - 7 ©u>rn*»— wre*©:/ 
H^y^^nr^^^xo+s^^^tw^o^ 

[KM 9] ^x>7^'>-7^;^P7. 5-E 
1 2/RLV. 

[KMl 0] 1^ 8 Xli 9 Et©MA7 ^ 
KM 1 - 7 OVi-rn^-«^IB®oy^X5 F&MIB 

;i/x*x^y-=>ifu iHiJR-rsaK&'&tr^tt. 

[KMl 1] 7W^7^9^->- 

■ UX*-«cT**MB«l 0iB«<D;fr&> 
[KM 1 2 ] tffiB«MB^*>^*«lftai[BR K 

- 1 3t$5IMl 0®ft$>#tt. 
[KM 1 3 ] KM 8 Xfct 9 SBffc(Z>5&&;t «7 * 

i«*»a*A#BHfF**-f^xaB(«aa©iia* 

tec 

[KM 1 4 ] ttB»*«B3&t^1t=^MftlfflBRK 
-1 3T&£KMl 3EtO*tt. 
[KMl 5] KMl 4E*o^fe«ci-3 

r#£n*, »€«nr*«8i*A#Bffln ; K->>f*xtt 

[KM 1 6 ] KM 1 5 B«©*£*T* WS# A 



(2) §i¥5-8 5 9 4 3 

2 

sftSKtt^srr * ^ & co ^ ^ ^ >o 

[KMl 7] B«fcl,fcM«8Xtt9e«®&& 

A^^T^^Xfe^K #A#B^ffF&£te£X 
W^KT* fc* CO V $ 

[KM 1 8 ] Wfcbfcll«a 8 XJ4 9 GKontt 
A7^->z7-^^XS:t^ #A*BS!Jff*feJ&»X 

[0 0 0 1] 

;«ftfflv^#A#BffliFF«'>-<^x*iiR»ajt©«s 

[0 0 0 2] 

imko&m #A#BBB«tt*^^tt©«aiMw 

-a? «T5©lC*eKfcMfjfl©3rr/ MiTJ-f D>*fcCD M. Ho 
ughton£ (W*T2 -500880*4iW &£»l£R5 (4* 
■¥2 -180889*) fciDTTfcMRSnTiS'K 

. S. L,^L*A*Bffllff3tta#©»** (*53 5 0^A/ 

[0003] ccoa©y^^>tz:g|bT^-rT?tc, u. 

Houghton*,*^ ±|B4i**Tt FCSBHtt^-f JVX (H 

« cv> xif F-^ft^trftfflKtt^u^^Ft^rr 

[0 0 0 4] 

levins nr^e-r, sfcjn vitro rg>fr< frxmm 

**>fc^fca&, **l;:R9<;VX?£»* 

B, »««eB*-C*3SS1*-, y^^sac*** 

££#3K«S*VCt** (**¥2 -500880*4M» . 
[0 0 0 5] -HR£, ^'f^XlMO-^ajl©J: 

atcBstoaaw** -en^fefc^v^aa^it^T 

e«©Wj»a*Sft2fe^CD«#lC^liTtt, M. Hough 

©lctt»»«IB««^fc*S**«*ASns. VfrlsW} 
50 «fflB*fflU&88*TttHR»i:8QBg/ 1 Oj»»TL 
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3 

«ttK£T««*if o rare**. 
[0006] *»ga#6»». «3ac«weo«*» 7^->- 

to o o 7] *58wi. »**7*$'-7Sk;vx£« 

[0 0 0 8] *9M8tt*fc, C©583R*^UT#&n 
[0 0 0 9] »»ft;«L<tt^iSfta 

[0 0 10] m&jLV9*s—70<1)l'7>&y!7? L >£Ll, 

[0 0 11] 

r*>7 ^ — t y -r ^x \z&&vix v> y ^ ^ 

[0 0 12] S^X^HH Jl/Xi:© 
FIST©*S^&i&&;L (Ccfc 7 * -> - 7 JUX £ 

[0013] #A#BsiffF^^-r;i/x^^am^3- 
8tRsaKtt#A#Bffiff»»>>f;^o*«ijfisaKx 

^-r^fc^izl^^a©, ^tcx>^D-7 p Rt^n7 

aasaaasn. tt«*t»fi« (x/vr ^ tufa 

ft*) i:»«i:»ffli/T^5. 3 7tt, 

OTTWU ftR. #A#BfflIf*^>r^X©X>^D-^ 



(3) 4$i¥5-8 5 9 4 3 

[0 0 14] te, ffteftlRS&R 

tl/TIl »7^*>-7^^^XS^D^-^- (7. 
10 L^. 

[0 0 15] 7^^-7M^«fi?H JKD^-f^ 
(HA) Jt^tf^fcttffiSn**. 

[0016] £tz. cnsoiae^Rixya*— ^-co 
it? [o o i 73 ^mommmmiz^^^x^ hp 7. 

5-E 1 Z^SSW^xaKibTHTBKeffllxW, 
:<o*sy7X5 Hfc*8«©«ifii:*sn5. z.e> 

UC18tr^P— X>^U C©HA*fiT©Nron8ffiK: 
9^5/-7MWi*©7. 5 kD^ejgyn^e-^ 
-£J?AU -t©T«£C#A#Bffl|ff*?7-f ;^ffijRSE 

5K7 [0 0 18] *mW\$l£Tz, JtMiom&^T^X ^ Hi 

A7^yZ7^-f ;VX £r^rT£ . 
[0 0 1 9] *%^i^7^y-7^-1'MH 

[0 0 2 0] *»E©3aH8ttt£j;?K 7^7y-7^ 

;px i iT7^ ->x7^>r ;vx u x^-»*«*au^«« 

WKftMB (RK-1 3ffll6) ^If^d^T^^o 
[0 0 2 1] *%^C0^^^t' e i:^mm^7^'>x7 

^-i f ;uxp7. 5-e 1 2/Ri.vtmm\z&mi'n* 

XCfeViTtt, »ttfc$nfc^X5 Fp 7. 5-E1 
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5 

^ b grfc (cm R NA^^ni a S«jWT&:fon* . 
[0 0 2 2] M^^^xr^^xox^ u-x> 

*r*Jlil»K*e» (HAW (Shida, E, v 
irology 150:451-462, 1986 ) tZ«tOHA (-) 
;t2<;i/Xft»*£ro»U *UiT?#A#B5!»*9-f 

;^isiHaaKs«idt"rs^^ h & 3 - n-rs* * u 

[0 0 2 3] *»WttS6lc, iaoJ^fcl/TflsB* 

(OB It^A^B ffllff -f ;ux JoliCaa K £ 3 
-HTSSSEWfc^tfB^fcJfiSS'ti:. SgSaaH 

&iiiiRt"^ci:^6riEs*a#A#Ba!Jff*'>-f;Pxa 

[0 0 2 4] »«flB»i«^«IBIB3^3aUT^O> «p 
fc^WBftBB (RK- 1 3SHB) S 

ftfean. «siRrtB«:*», *«»w«#b 

SMRSft*. «*tf«lEP 7. 5-E12/RLV© 

[0 0 2 5] #A#Bfflff«9^;^4tt[«S«©»H 

*MMfc©«k -5 fe«JB 0 £ o "MBS n# 

5 (H2*J:tfH3) . 

[0 0 2 6] sMHHttSfc. KLTJSSSnfc 
*A#BfflffF3tt»>-f^XftlHSeKO'5'6* 
T5M#A.#BIffF*^>r;^^IIiai^Mt 

[0027] mm&Rto&mt* #A#nmw$kv<i)v 
*-r * mm*, y ^ ->xt ^< ;ux fe«sr5»a*©» 

[0 0 2 8] r«£3rr*»«#A#Bffl 
#*±, #A#Bffl|R*^-f;WXO»1tl*l*i^(D«XfelH 

[0029] *%^ti$e>ic, ±B©«Fs«-rs*3a# 

A*BfflfflF*^< ;UXStJRSaK£$^ #A#BiR 



(4) »W¥5-8 5 9 4 3 

6 

[0 0 3 0] sMBWiSfc, a«flsLfcxtt^efl:L& 
[0 0 3 1] V9i'—T*74)VX\±\ihom&$&*'? 

9^y-7^;PXP7. 5-E12/RLVm^ 

#a&b msf& o < frzsi&m a * \z m?z> 
-znzzt&nuzti* (04) . 

[0 0 3 2] *X9HD7 9F>\Zs -&\Z. ftffiBWtt 
[0 0 3 3] 

[0 0 3 4] gdfeffg 1 

7^x7fr^;),xcP^^;i^x> (HA) itfc^CD 

J 7^'>Ziy^<;VXWR«c^v'3*i^^E^^ [Jo 
klik.W.K,Virology, 18, 9-18 (1962) ] TBBU 50m 
M Tris-HCl(pE 7.4) (lmM EDTA, 0.5XK? 

K£ 250-1000 m g /ml OBftfcfeS <fc ^ fcJn^LT 3 7 

T^jcy— : #nnifr)U& (1:1) &T3lElfl&aj 
U x^y— ^ttJRSfrtt^^^XDNA&Wfc. £ 
©DNAfe**B«Bff«*TEindIII K«fcD»fbU 
40 T^fn — xy;U«a»c»fcJ:?). ift5 0kb<DHind I 
IIAKfM-^^rco ClOHind IIIAWfrfc. ^SiSSS 
HfiK*TSal ■IlCiOMftU Hind IIIA*rfr©3' 
*BtZtt«-rs» 1 . 8 kbpCDHind Ill-SallWJt 

[0035] y^x^ fpuc i 3&*mmm.m 

Sal HCJ:0«fl:LTBttftUfc. ^co«l^^xa 
[0 0 3 6] SftEOHind III- Sal I SfM-i. H«fk 
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7 

K&aJiU Ctl&pHAl 3£*«bf:;. 
[0 0 3 7] ggjg^ 2 

[0 0 3 83 £*f, 7^i/Z7^;VXWR^DDN 
ASHlS«llT^U3t^ftiH»cafflU Venkatesan 
[Venkatesan & B. Moss, J. Virol. 33, 738- 
745(1981)] l:±D7. 5 kD^>/^I^Die^- 
£¥«b;fc. &ffibitWR#:CODNA£Sal 

I KTEMKU ffSnfcO. 9kbpCDDNARfr€p 
UC 1 8<DSal I M:^D-->^Lfc. 
CO^XS F£RsaI;fcJ:tfHIncIIWMsU 7. 
5 kD^W^^Dt- ^— &$&0.26 kbpCDRsal 
-HincII»ffr&»&. ilODNAlr^pUC 1 B\Z 
?u--y>?\st^ (p 7.5-18) o 

[0 0 3 9] &J:O*ttlCJ:0*lltL>t7. 5 k 

W^R:/n^-:?-£5a6« 1 T^n-- >£*b 
7cHA31^(DNru I 1M Hc&T®*ifcT3fAUfc. 

[0 0 4 0] ^7X$Fp 7-5-18fe**tt«*aWlf*4i 
TEcoR I 43£t*HindIII IZ&Q mitTZ t\Z<k 
0, i&0.29 kbpO 7.5k^n^— ^— »ef-S«JDU 

TP, dCTP, d ATP*3j:t/dGTP#*ETtC*5Vi 
TX1 enowBfrtf- bit. 
[0 0 4 1] — FpHA-13£NniI««f 

i£4 t TT4U#-1fTg*SU *PMJM109 fi^SC 
*CJ:S»«rO«F*. 7. 5kD^-^- (P7.5 
fc-^fco utl^pVR- 1 tffrfebfc: mi) • 

[0042] mmm 3 

# A # B ^ffF0^ -r tf> X >^ D —7mM0>m&r** 

v 2 ~>x 7 ^ < coy j a to h a&^* ir»*&tT 

[0 0 4 3] #A#BSUffjft->-f;lrXO«Jfiaa»*=i 
-H"T*««&'b-p^D->C10-E12 <«fcr«**S 
3444* (»BW 2 -413844* &^«flOMJ*+T 
Kpn I KTifHfcU ftl.0kbpoae?»ffr*7*n-X 



(5) fti?5-8 5 9 4 3 

8 

[0 0 4 4] «SWJfl:/7X5 FpVR- Hfeffi 

itt«ftM* + T|SIi;< Kpn I CTiBftU **WtL 

DSfetfc. £©»BW&«v>T;fc»WHBl0l £JgSS 
F£#, ^P7. 5-E12i:^LL 

[0045] mm 4 

a) h7>X7x^y 3 >CfflV^DNA(7)^|S 
DIAGEN^^X^ H^*> h (DIAGENtfc® £JB^T, 2 0 
Oml©*JHK7f«*Ufc*M3&i6 1 5 OmbO^X 
-E12£fSfiib*:. Z<D7?7.^ F£C s C 

F£p=1.47g/ml©C sCH (E t Br^f) fc« 

h7^U7- 13X5 lmm) (Cjfrgbfc 10 
TC, 55,000rpm Tl SttWBS'frbfc. (VTi 65. 2D-^ 
— , ^7>jB&L41) . j&'£ri& closed circular 

FDNA©A>F&il|JKU ^fV?D/V-^ 
»ffl£3!3fTfcV>E t Br£R£bfc. Sfc^T, X^/ 

-;utt»;i «t o . mm?? X£ F £#fco 

[0 0 4 6] ^JBBaaHHR^TiEoWaUfcPT.S 

-E12£HindIII iz^Dm^rz. Z(DmmtL>tzm 

[0 0 4 7] b) h7>Xy=.2z/3> 
SO ae^OWAJiPcrkesSOXU^ hn^V-v'a >tt 
[Marion E. Perkus, Keith Limbach and Enzo Paolett 
i , I. Virol. 63, 3829-3836 (1989) ] iC?PUTfro 

tzo r^t>%, 17 5cm z <oj3)U7*--#hMzmmm 

5% CO* T"Cl«pBR»^1i"fc«. FU^>*ffl^ 
T«ft«HiftSlsIiKb&. iHTWU&aBfifcHeBS/ty? 
7 — (PH7.05) T2laI«s#U a) TF^>*:7jl^ 
y3>^t:slSlfcDNA2 5/!g^{:0. 8 ml OH 
40 eBSAy7r-l:«ll/fc. h (A* 

-f^yF&W KMB!B»*£»U :«T10 
7>P^, *±tCT»SJbfc. ^Ot> /Wt7yHv-> 
/VH3-T2 0 0V (Capacitance , 960AtF) (O/W 
. X^im^ttfc. HJE, *±ICT1 0»B»aib, MM 
&2 OmlCOl 0% FCS-MEM KJ&^BU 17 5cm 2 C0^7 

#f;vt3 7*c, 5%co, #«etict««u 

b, ^-f;WA€HIiRlx&. 

[0 0 4 83 laFJEb&^-f^A^eaift^^^^AS* 
5(? jfe£^K3ifK^ (HABW tCctoTStRbfee 
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(6) 

9 

SteflTFcD£*3DT**. 9 cm^*-- L& 
RK 1 3 MIC 6 0 0 -f-r — Z/^*? — ]siZfcZ>£z)\Z 
«5-f^&ttll, 2 BftfliS^bTT^-^^i* 

UnLfCc 3 7<CT1 OfMKH >*a^-hLfc«, ^ 
[0 0 4 9] Jfcfc, J|£A#B&IFft9^>Uffi8SaR 

wgs^ae^r/o-^fcbT. asu:# s 

*f 2 0-5 o^7-^A>t-H:^6J; 

olZ&WLL* 2 0^ttxr7-^SM$1ifc. ^ 
^bfc^5-^(D±tC^--<D>^>^^> (/W#>H 

JifclfrU 0. 5N NaOHCiD 
NA^ft$tm 1M TrIs-HCl(pH7.4)T!*ftU 
3&IC1.5M NaCl , 0. 5M Tris-HCl (pH 7.4) Tffl3gbT ^ 

TzWZ, 3 0 5 did CDjlR»JB€5 5MBBai*bTDNA& 
pO^^XCg^bfCo A<^U^-fif-*>3>ny7 
7 — Kid CD* >-/7>^fb, 6 BtTl^M^a 

ffi^T' 2 PT««bfc*A#Bffljff*9-f ;px*3ftae 
Kfi«©»e^£lm*JfcA-'f y»J^-f if-v-a >Ay7 
T-tc^>^^>^b, 6 5"CT— wsfes-ft, 

ixssc, 0.1% sds, 6 stct 1 o#p a TT 

^2@^U - 7 O^T^-h^^^^-fcfr 
fe^, IBtt^n-v&Jftfflbfc. 

[0 0 5 0] JKDHS*. 5^n->3&t»ttT»D. ^ft 
ftl^P->SP7. 5-E12/RLV #7, 8, 

9, i o. ii £ifr£b;fco 

[oosi] gaa^s 

MSSLfcRK- 1 3*MS£0.05X HJ^i^ • 0. 
ImM E D T A SfKT «a b*BHB \ZVtz<D*>\ZME 

lC5^<@/mnc^^ct-plC7>^-r^o C£D^^tC7 
^2/Z7a*©'J^-«R5P7. 5-E12/RL 

vsnuo.i.=o.i icfcs «t -5 icssars. ^-r;u 

X**S«£ftfc«HB£2 0 a 2AX7-fh^ 
7* £©1*3 7*0, 596C02 T"C 1 tt« 
bfcX^< H^7^S3i«*TllHl«#bjaftfc -2 

o , cco5%T-feh> • 5 0%*^/— jvmmz 1 5»B 

»»tTH£fttS. Hfe«M£U PBS HT5 0 . 
«lC»Rbfc*A#Bffl|ff|feJft*Jlaflf*2 0 M 1 



WHT 5-85943 

^PBS (-) T3IaHfe»U 2 5 0f&tCPBS (-) 
TftRbfcSSt hlgG-FI TC« $20 

u i /3*r^©i»-TSSfc:3 7t:r3 o#raa&$-& 

S. EJ8R78PBS <-> T 3 @ft»b»jaB«»T 
B*6nW-3fc«tP7. 5-E12/RLVftB»$ 

*&aflaicttaii»»«*OTB«>6nfc «2) . 
[0 0 5 2] gas#i6 

RK - 1 3«BJBS5X^jfili»EMEM**Tl|f6*«b 

^e/ ^— £jg«si*&. cnir ux^-^xiip 

7. 5-E 1 2/RLVSiB!fcS-tty;Hi— XCOftDfw 
10mM7M 1 — XSr^tTEMEMt;: 1 OO^Ci© 

3 H-^;ioi^>£gsirabTi 6i*m*§lb&. lEfir 

AlfcmXt2pA#BiSJF^B^jMf £:/d<tM >A-fe^ 

$tSDS-^'J7^'J;P7^ F*\N4MI*«h£ (SD 
S-PAGE) fO»*P7. 5-E12 

/RL VjB»aB£#A#BSJff»*#jfil*Tft*tt:* 
bfcfeO«WJCg p 3 5 ft* 
Sb-C^SC^WBEB^ftfc (B3) . 
[0 0 5 3] gd£ffi7 
P7. 5-E 1 2/RLVjfeg»»^jftL»feffl^fcftg 

P7. 5-E12/RLV$S*661Wf (1. 5 
-2. 0kg) 0» PFU^glL/2^^ 

»fcjfil»&«Kb&. 

[0 0 5 4] — ^-X^'J^hKS^^- (St 
rategene) COT 7 ^U^t — p—fMiZ CIO— E 12 DNA £ 
»Ab-f>lfhP- h7>X^'jyya>l:J:D C10- 
E12DNA K«:|i»&RNA£'&JE£b&. JLC&'&jSbfciR 

>h'hn - h^>X U — ~>a >£fr^ C10-E12 DNAT 
3 - F S ft S# U <^ F cDttBttSrt&ri&fcfr fc •=> fc. 

[0 0 5 5] 5fc K # 6 tlfz W*r$L&Stm tSl&Z ft £: 
# 'J F t*ffll»T«««l 6 &H«tCftffitRKIk 

Srfrfrofc (04) . 

[0 0 5 6] CC0^l/->2(C^bfcctptCP 7. 5 
-El 2/RLVftgE^-y-*«)jlilff"f>lCtt#A#Bffljff 
3fc^< ;UX©«i»«e««*£3--FT5 C10-E12 DN 
A s^e^X 6ft&#U>^D7-f >i»*»lcRj6:-r^«: 
#**M3= $ ftT (r > * d <h ^^-C ^ fd. 

[0 0 5 7] 

&cmm&m* mz^>'<n-'7m&m<Dj:?umm&m 
comm.. m&tfivjmLuo* se^t, ^A^B^ffFsfeo 

»«Xtt^l&<ofc8e>a), «-3»3te*&«ft&*|-#b»*»7^ 
^>^tMco^^|^b^o 
[HHoMtoRW] 

[11] ^O^ti, ^^7X5^^7^^ 
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b Mtitft v <i v ; A ±<D n 7 £ =i - h -r * »e?\ 

[02] dCOSli, 9^yZ7^-f;l/7- UX^-tt 
(SBXI1P7. 5-E12/RLVMK#A 

[S3] ^CD®«, 7^y-7^^W*'JZ^-«: 
(»J» XHP7. 5 -E 1 2/RLVa3fclfflBl£jE* 

3 : UX^-MM 
W->2. 4:P7. 5-E12/RLV*a«IB 
U->1. 2 :IE«AJiiL* 

[BI4] CO^te. P7. 5 -E i 2/RLV&«E^•9- 
^Jfctit£;tteIE#AIMt^:, #A#Bffljfr*S-f 

KIJfiSa««fe3— F-TSC 10-E12 DNASt) 



(7) MT5-8 5 9 4 3 

12 

IE*Ajlilflli:<!E>ftaEttl»tt*CDj|g*S^"r. IE* Alfa* 
tc tetaftat^ffi L ft fc « ttfitt ftttff i*Bti> 6 nft 

I/->2:±i^«I^tp7. 5-E12/RL 

10 *jMIK: ti g p 3 5 sa^sWSST 3 5k 
D a ©^fio fc»»ttftn> H ffltob £>n*. 

3 5 k D a <D^7-atrffi^*r £ i C £ it g p 3 5 GD#«E 

U->4 : = a ^ D 7-Al##ftTT< > fcf 

©«»j8c»©«*^^r. ^^nfciesn rot 
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(54) MANIFESTATION OF NON-A, NON-B HEPATITIS VIRUS GENE USING RECOMBINANT VACCINIA 
VIRUS AND NON-A NON-B HEPATITIS VACCINE 

(57)Abstract: 

PURPOSE: To prepare a vaccine for preventing or improving 
non-A, non-B hepatitis by manifesting a non-A, non— B hepatitis 
virus antigen protein by using a recombinant vaccinia virus and 
using the resultant antigen protein. 

CONSTITUTION: By homologeous recombination between a 
gene containing a base sequence coding a non-A, non-B 
hepatitis virus antigen protein (preferably envelope 
glucoprotein), a plasmid containing a virus promoter capable of 
manifesting the above-mentioned gene and a vaccinia virus gene 
(preferably hemagglutinin gene) not essential for propergation of 
a vaccinia virus, preferably plasmid P7.5-E12 and the vaccinia 
virus, a recombinant vaccinia virus (preferably P7.5-E12/RLV) 
containing an inserted gene coding the non-A, non-B hepatitis 
virus antigen protein is obtained. The objective vaccine is 
prepared by using the antigen protein manifested by using the 
above-mentioned virus or an attenuated or inactivated 
recombinant vaccinia virus. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The plasmid containing the vaccinia-virus gene which is not indispensable because of propagation 
of the gene containing the base sequence which carries out the code of the non-A-non-B-hepatitis 
virus-antigen protein, the virus promoting agent who may make this gene discover, and the vaccinia virus. 
[Claim 2] The plasmid according to claim 1 whose aforementioned antigen protein is a virus structural 
protein. 

[Claim 3] The plasmid according to claim 2 whose aforementioned structural protein is envelope 
glycoprotein. 

[Claim 4] The plasmid according to claim 1 whose aforementioned virus promoting agent is the promoting 
agent of the vaccinia-virus origin. 

[Claim 5] The plasmid according to claim 1 whose aforementioned vaccinia— virus gene is a hemagglutinin 
gene. 

[Claim 6] The plasmid according to claim 1 to which 1 or more Sets of the gene containing the base 
sequence which carries out the code of the aforementioned antigen protein, and the aforementioned virus 
promoting agent are characterized by being inserted into the aforementioned vaccinia-virus gene. 
[Claim 7] Plasmid P7.5-E12. 

[Claim 8] Recombination vaccinia virus obtained by homology recombination of a plasmid given in any 1 term 

of claims 1-7 and the vaccinia virus. 

[Claim 9] Recombination vaccinia-virus P7.5-E12/RLV. 

[Claim 10] the phase of being the manufacture technique of the recombination vaccinia virus according to 
claim 8 or 9, line-izing the plasmid of a publication restrictively in any 1 term of claims 1-7, carrying out a 
transfection to the animal cell with which the vaccinia virus is infected, and performing homology 
recombination — and — The technique of screening the recombination virus in which the gene containing 
the base sequence which carries out the code of the non-A-non-B-hepatitis virus-antigen protein is 
inserted, and including the phase to collect. 

[Claim 11] Technique according to claim 10 the vaccinia virus is a vaccinia-virus Lister stock. 

[Claim 12] Technique according to claim 10 the aforementioned animal cell is lagomorph kidney passage cell 

RK-13. 

[Claim 13] The manufacture technique of the manifestation non-A-non-B-rhepatitis virus-antigen protein 

which consists of the recombination vaccinia virus according to claim 8 or 9 being infected with an animal 

cell, making the gene containing the base sequence which cultivates this cell and carries out the code of the 

non-A-non-B-hepatitis virus-antigen protein discover, and collecting manifestation protein. 

[Claim 14] Technique according to claim 13 the aforementioned animal eel! is lagomorph kidney passage cell 

RK-13. 

[Claim 15] Manifestation non-A-non-B-hepatitis virus-antigen protein which is obtained by technique 
according to claim 13 or 14 and which has sugar. 

[Claim 16] The vaccine for treating or preventing non-A non-B hepatitis containing the manifestation 
non-A-non-B-hepatitis virus-antigen protein which has sugar according to claim 15. 
[Claim 17] The vaccine for treating or preventing non-A non-B hepatitis containing the recombination 
vaccinia virus according to claim 8 or 9 which carried out the attenuation. 

[Claim 18] The vaccine for treating or preventing non-A non-B hepatitis containing the recombination 
vaccinia virus according to claim 8 or 9 which carried out the inactivation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to a manifestation of the non-A-non-B-hepatitis virus-antigen 

protein which uses the recombination vaccinia virus, and the application to a vaccine. 

[0002] 

[Description of the Prior Art] After si deration, non-A non-B hepatitis is an infectious hepatitis of virus 
nature, many become chronic, also socially, it is a big problem from shifting to high rate to liver cirrhosis and 
a hepatic carcinoma, and the prophylaxis is needed. There are two kinds of grasping the technique and the 
infection status of using a vaccine for a prevention of the virus nature morbus, and severing the route. 
Among these, the kit required to grasp the infection status for a diagnosis is It is already 

developed by M.Houghton et al. (****** official report of No. 500880 [ two to ]), ** et al. (Japanese Patent 
Application No. 180889 [ two to ]) t and infection by transfusion can be considerably prevented now at high 
rate. However, a non-A-non-B-hepatitis patient's abbreviation moiety (about 500,000 persons/(year)) is an 
infection person who does not mind transfusion, there is no effective means to prevent these infection now, 
and desire of the development of a prevention vaccine is carried out. 

[0003] About this kind of vaccine, M.Houghton et al. has already indicated about the vaccine containing the 
immunogenicity polypeptide which contains a Homo-sapiens hepatitis C virus (HCV) epitope in the 
above-mentioned official report, the vaccine containing inactivation HCV, and the vaccine containing an 
attenuation HCV. 
[0004] 

[Problem(s) to be Solved by the Invention] Usually, although the virus by which the inactivation was carried 
out with medicines, such as formalin, itself is used for a vaccine in many cases, a non-A-non— B -hepatitis 
virus is not yet separated, and it is in vitro. Since there is also no virus propagation system, this virus 
cannot be obtained in large quantities. Therefore, a non-A-non-B-hepatitis virogene is made to discover by 
Escherichia coli, yeast, the ariimal cell, etc., and obtaining a vaccine antigen is suggested (****** official 
report of No. 500880 [ two to ]). 

[0005] Although the protein which has sugar like viral-envelope protein generally excels [ immunogenicity ] 
in the immunization highly compared with the protein without it, about the effective discovered method of 
such glycoprotein, and its acquisition, M.Houghton et al. is not taught at all. The manifestation system which 
used the animal cell for making glycoprotein like viral-envelope protein discover in the type which the sugar 
chain added can be considered. However, it is quite difficult to obtain manifestation protein only atmg 
several //I. ] luminous efficacy generally, but to raise purity with the manifestation system using the animal 
cell even to the usable degree of refining as a vaccine. 

[0006] By using zealously the recombination vaccinia virus obtained by the homology recombination between 
the recombination plasmids and vaccinia virus containing the gene and virus promoting agent containing the 
base sequence which carries out the code of the non-A-non-B-hepatitis virus-antigen protein into a 
vaccinia-virus gene as a result of a research, this invention persons found out that the 
non-A-non-B-hepatitis virus-antigen protein with sugar might be discovered, and completed this invention. 
[0007] this invention aims at offering the manifestation system of non-A-non-B-hepatitis virus-antigen 
protein which uses the recombination vaccinia virus. 

[0008] this invention aims at offering again this antigen protein near the nature type or nature type obtained 
through this manifestation system. 

[0009] this invention aims at the application to the vaccine of an attenuation or the inactivation 
rec mbinatioh vaccinia virus, and this antigen protein further. 

[0010] Since immunity is given when a virus increases by the inoculation site when using the recombination 

vaccinia virus as a vaccine, it is good at very little use, and refining is also easy. 

[0011] 

[Means for Solving the Problem] this invention offers the plasmid containing the vaccinia-virus gene which is 
not indispensable because of propagation of the virus promoting agent who may make the gene containing 
the base sequence which carries out the code of the non-A-non-B-hepatitis virus-antigen protein, and this 
gene discover, and the vaccinia virus. 

[0012] This plasmid is the frame indispensable in rearranging by homology recombination between vaccinia 
virus and producing the vaccinia virus. 

[0013] In the gene containing the base sequence which carries out the code of the non-A-non-B-hepatitis 
virus-antigen protein, although any of the non-structural protein of a non-A-non-B-hepatitis virus or a 



structural protein are sufficient as this antigen protein by which a code is carried out, in order to realize an 
efficient immunization, the protein which constitutes a structural protein especially an envelope, and a core 
is desirable. An envelope is structure which constitutes an animal-viruses jacket, and contains the 
glycoprotein structure made by the lipid-bilayer layer similar to a cytoplasmic membrane, and the virogene. 
The end is embedded into this layer and the other end has projected this glycoprotein structure outside in 
the shape of a salient (called a spike). Moreover, a core is also called internal capsid and constitutes the 
husks which consist of the protein which wraps a viral genome. Although this antigen protein does not 
necessarily need sugar, in order to raise an immunogenicity, it is desirable that it is glycoprotein and the 
characteristic feature of this invention which enables an efficient manifestation of glycoprotein in this case 
may fully be demonstrated. In the below-mentioned example, the gene which carries out the code of the 
envelope antigen glycoprotein gp35 of a non-A-non-B-hepatitis virus is actually included in a plasmid, and 
the manifestation is realized. 

[0014] The virus promoting agent will not ask the modality, if the gene containing the base sequence which 
carries out the code of the aforementioned antigen protein may be made to discover. As such promoting 
agent, although the vaccinia-virus origin promoting agent (7.5kD protein, ATI promoting agent), the 
cytomegalovirus promoting agent, etc. are mentioned, in order to make this gene expression within the 
recombination vaccinia virus perform effectively, the vaccinia-virus origin promoting agent is desirable. 
[0015] A vaccinia-virus gene has desirable things other than the gene concerning the propagation system of 
this virus, and a hemagglutinin (HA) gene may be suitably used especially in respect of screening of a 
recombination virus. 

[001 6] Moreover, it is suitable that arrangement of these genes and the promoting agent takes the gestalt 
by which both were inserted in the interior of a vaccinia-virus gene so that the gene which generally 
contains the base sequence which carries out the code of the non-A-non-B-hepatitis virus-antigen protein 
may be arranged on the virus promoting agent's lower stream of a river. 

[0017] Plasmid P7.5-E12 by the embodiment of this invention can use it suitably as this invention plasmid, 
and this specific plasmid is also contained within the limits of this invention. The plasmid of this instantiation 
isolates HA gene from a vaccinia-virus WR stock first, as shown in the below-mentioned example. A cloning 
can be carried out to pUC18, 7.5kD protein promoting agent of the vaccinia-virus origin can be inserted in 
Nrul site of this HA gene, and it can produce by inserting the gene containing the base sequence which 
carries out the code of the non-A-non-B-hepatitis virus-antigen protein to the lower stream of a river 
(refer to the drawing 1 ). 

[0018] this invention offers again the recombination vaccinia virus obtained by homology recombination of an 
above-mentioned recombination plasmid and the vaccinia virus. , 

[0019] this invention recombination vaccinia virus can line-ize the above-mentioned recombination plasmid 
of this invention restrictively, can screen the recombination virus in which the phase of carrying out a 
transfection to the animal cell with which the vaccinia virus is infected, and performing homology 
recombination, and the gene which carries out the code of the non-A-non-B-hepatitis virus-antigen protein 
are inserted, and can manufacture it by the technique containing the phase of collecting them. This 
manufacture technique is also included within the limits of this invention. 

[0020] A vaccinia-virus Lister stock may be suitably used as vaccinia virus by the embodiment of this 
invention. Moreover, as an animal cell for infecting this virus, the mammalian cell is suitable, for example, a 
lagomorph kidney passage cell (RK-13 cell) can be mentioned. 

[0021] Recombination vaccinia-virus P7.5-E1 2/RLV by the embodiment of this invention can use it suitably, 
and this is also contained within the limits of this invention, the gene to which line-ized plasmid 
p7.5-E1 2/RLV carries out the code of the HA (hemagglutinin) protein in a vaccinia-virus gene in this 
recombination field virus — it is mostly inserted in the center For this reason, normal hemagglutinin protein 
is not produced. Moreover, since the inserted non-A-non-B-hepatitis virogene has a start codon ATG in the 
fraction of the head, mRNA is newly compounded from here and protein synthesis is performed. 
[0022] Screening of the recombination vaccinia virus acquires the recombination virus candidate stock of 
HA (-) first by hemadsorption examination (HA examination) (Shida, H„ virology 150:451-462, and 1986), and 
can be carried out by the technique of detecting an electropositive clone by the plaque hybridization which 
uses as a probe the nucleotide sequence which carries out the code of the peptide, which subsequently 
constitutes non-A-non-B-hepatitis virus-antigen protein. 

[0023] Rearrange, the vaccinia virus is infected with an animal cell, this invention makes the gene containing 
the base sequence which was produced still as mentioned above and which cultivates this cell and carries 
out the code of the no n-A-non— B -hepatitis virus-antigen protein discover, and the manufacture technique 
of the manifestation non-A-non-B-hepatitis virus-antigen protein which consists of collecting manifestation 
protein is offered. 

[0024] The mammalian cell is suitable and, as for an animal cell, a lagomorph kidney passage cell (RK-1 3 
cell) may be used especially suitably. Moreover, a culture condition is determined depending on the animal 
cell to use, and the culture medium which can be increased, incubation temperature, incubation time, etc. are 
chosen suitably. For example, in the aforementioned P7.5-E1 2/RLV, the cow blood serum inclusion EMEM 
culture medium which contains a fructose instead of a glucose may be used. 

[0025] an antibody [ as opposed to this antigen protein in a manifestation of non-A-non-B-hepatitis 
virus-antigen protein ] — or it may be checked by the immunological technique of the common use like the 
immunoprecipitation method using the non-A-non-B-hepatitis patient blood serum containing it, and an 
indirect fluorescent antibody technique (the drawing 2 and drawing 3 ) 



[0026] this invention offers the manifestation no n-A-non-B -hepatitis virus-antigen protein which has 
especially sugar among the no n-A-non-B -hepatitis virus-antigen protein again discovered by doing in this 
way. 

[0027] The manifestation of glycoprotein made this gene expression possible for the first time by invention 
of the manifestation system which uses the recombination vaccinia virus containing the gene containing the 
base sequence which is not yet realized in a non-A-non-B-hepatitis virus relation field, and carries out the 
code of this antigen glycoprotein. 

[0028] The manifestation non-A-non-B-hepatitis virus-antigen protein which has "sugar" means including 
both nature type non-A-non-B-hepatitis virus-antigen glycoprotein and its analog among this specification, 
moreover, the thing for which the analog of this nature type antigen glycoprotein prevents the irruption to 
the animal inside of the body of a non-A-non-B-hepatitis virus — or the alteration field of the domain which 
can produce the antibody to the non-A-non-B-hepatitis virus which can eradicate this virus infected with 
the animal is meant 

[0029] this invention offers the vaccine for treating or preventing non-A non-B hepatitis containing the 
manifestation non-A-non-B-hepatitis virus-antigen protein which has the further above-mentioned sugar. 
[0030] Again, the attenuation of this invention was carried out, or it offers the vaccine for treating or 
preventing the non-A non-B hepatitis which carried out the inactivation and which rearranges and contains 
the vaccinia virus. 

[0031] The vaccinia virus is a kind of the poxvirus group used to build the Homo sapiens's variola immunity. 
After proliferating the recombination vaccinia virus in the cell of an animal, an organization, the organum, 
etc., it can consider as an attenuated metaplasia vaccine, or virulence can be weakened, an inactivation can 
be carried out with formaldehyde, and it can consider as a killed vaccine. It is actually proved by the 
below-mentioned example 7 by inoculating recombination vaccinia-virus P7.5-E12/RLV in a iagomorph 
regions-of-back hide that the antibody to non-A-non-B-hepatitis virus-antigen protein is produced in a 
Iagomorph blood serum ( drawing 4 ). 

[0032] the gestalt of the adjuvant vaccine, like generally, an immunogen is contained in a water in oil 
emulsion, the vaccine of this invention is adsorbed on inorganic gels, such as an aluminum hydroxide and an 
aluminium phosphate, or the organic adjuvant of common use is included — or although used with the 
solution gestalt in liquid solvents, such as a physiological saline and a glycerol, it is not limited to this 
Moreover, as an application of a vaccine, inoculation is desirable, and a medicine is prescribed for the patient 
in the amount from which the prevention effect or curative effect made into the purpose is acquired, and it 
depends for the amount on the age of an individual, weight, a symptom, etc. 
[0033] 

[Example] Although this invention is explained still in detail, this invention is not limited to these examples by 
the following examples, unless the summary of this invention is changed. 

[0034] Example The cloning vaccinia-virus WR stock of the hemagglutinin (HA) gene of one vaccinia virus is 
refined by the cane-sugar density gradient centrifugation [Joklik.W.K, Virology, 18, and 9-18 (1962)]. a 50mM 
Tris-HCI (pH 7.4) buffer (it EDTAs 1mM — ) It suspends during 0.5% inclusion [ sodium-dodecyl-sulfate ], 
and is pro tee ****** K. After incubating at 37 degrees C in addition overnight so that it may become 
250-1 OOOmicrog [/ml ] concentration, TE buffer extracted 3 times with bottom phenol [ of a saturation 
]:chloroform (1:1) liquid, ethanol precipitation was performed, and the virus DNA was obtained. It is Hindlll in 
the Nakashio concentration buffer solution about this DNA. It digested and Hind IIIA fragment of about 50 
kbs was obtained by the agarose gel electrophoresis. This Hind IIIA fragment was digested by Sail in the high 
salt concentration buffer solution, and the Hind III— Sail fragment of about 1.8 kbp located in 3' terminal of 
Hind IIIA fragment was isolated by the agarose gel electrophoresis. 

[0035] On the other hand, it is Hindlll in the Nakashio concentration buffer solution about a plasmid pUC13. 
It continued, and in the high salt concentration buffer solution, it digested by Sail and line-ized. this line — 
the-izing plasmid was isolated by the agarose gel electrophoresis 

[0036] the aforementioned Hind III— Sail fragment and a line — a-izing plasmid — the inside of the ligation 
buffer solution — T4 ligase — connecting — this reaction mixture — using — Escherichia coli JM103 The 
transformation was carried out. Plasmids were collected from each transformant with the alkali extraction 
method. Furthermore analysis by the restriction enzyme was performed, the plasmid which has the gene 
configuration made into the purpose was chosen, and this was named pHA13. 

[0037] Example The vector for recombination for incorporating the foreign gene connected with 7.5kD 
protein promoting agent and its lower stream of a river of the production vaccinia virus of the multi-vector 
for recombination using 7.5kD protein promoting agent of two vaccinia virus in the genome HA gene of the 
vaccinia virus was produced by the following technique. 

[0038] First, from the vaccinia— virus WR stock, it extracted like the technique which showed DNA in the 
example 1, and 7.5kD protein promoting agent was isolated by Venkatesan's et al. technique [Venkatesan & 
B.Moss, J.Virol.33, and 738-745 (1981)]. That is, DNA of extracted WR stock was digested in Sail, and the 
cloning of the DNA fragment of obtained 0.9kbps was carried out to Sail site of pUC18. Furthermore, this 
plasmid was digested by Rsal and Hindi, and the Rsal-HincII fragment of 0.26 kbp including 7.5kD protein 
promoting agent was obtained. The cloning of this DNA fragment was carried out to pUC18 (p 7.5-18). 
[0039] Next, 7.5kD protein promoting agent who isolated by the above technique was inserted in Nrul site of 
HA gene which carried out the cloning in the example 1 by the following technique. 

[0040] They are EcoRI and Hindlll in the Nakashio concentration buffer solution about plasmid p 7.5-18. By 
digesting, it is about 0.29 kbp. 7.5k promoter gene was started and it isolated by the agarose gel 



electrophoresis. The isolated gene fragment was made to react to the bottom of dTTP, dCTP, dATP, and 
dGTP presence with Klenow fragment in the nick-translation buffer solution, and the terminal was made 
smooth. 

[0041] On the other hand, plasmid pHA-13 were digested and line-ized in Nrulbuffer solution. The gene 
fragment which this line-ized plasmid and the above smoothed is connected by T4 ligase in the ligation 
buffer solution, and it is Escherichia cpli JM109. The transformation was carried out. 7.5kD promoting agent 
(P7.5) was inserted in the orientation and the same direction of HA gene as a result of analysis according 
the plasmid obtained from the transformant ] to a restriction enzyme. This was nam d pVR-1 ( drawing 1 ). 
[0042] Example The recombination vector used in order to incorporate the gene of the envelope field of the 
production no n-A-non-B -hepatitis virus of 3 recombination plasmid into HA gene of the genome of the 
vaccinia virus was produced by the following technique. 

[0043] Clone C10-E12 (fine ***♦. * ♦»*■* * of No. 3444) (Japanese Patent Application No. 413844 [ two to ]) 
with the field which carries out the code of the structural protein of a non-A-non-B-hepatitis virus was 
digested in Kpnl in the low-salt concentration buffer solution, the gene fragment of about 1.0 kbps was 
isolated by the agarose gel electrophoresis, and the gene fragment was obtained ( drawing 1 ). 
[0044] moreover, the object for recombination — similarly plasmid pVR-1 was digested and line-ized in Kpnl 
in the low-salt concentration buffer solution Both were connected by T4 ligase in the ligation buffer solution. 
This link object is used and it is Escherichia coli HB [101 ]. The transformation was carried out and plasmids 
were collected in the alkaline process from the transformant. Analysis by the restriction enzyme was 
performed, the plasmid by which the envelope field is connected with the promoting agent's lower stream of 
a river in this orientation was obtained, and this was named P7.5-E12. 

[0045] Example Plasmid P7.5-E12 of 150microg was extracted from the Escherichia coli cultivated by 200ml 
culture medium using the manufacture DIAGEN plasmid kit (product made from DIAGEN) of DNA used for 
the production a transfection of 4 recombination vaccinia virus. This plasmid was refined by CsCI density 
gradient centrifugation. That is, they are 10 degrees C and 55,000rpm about that with which melted the 
plasmid in rho= 1.47g [/ml ] CsCI liquid (EtBr inclusion), and the quick seal tube (made in Beckmann, an ultra 
clearance, 13x51 mm) was filled up. The at-long-intervals core was carried out at 15:00. (VTi 65.2 rotor, 
Beckmann ultracentrifuge) . After centrifugal and closed circular The bands of plasmid DNA were collected 
and deed EtBr was removed for the isopropanol extraction 3 times. Then, the refining plasmid was obtained 
by ethanol precipitation. 

[0046] It is Hindlll about P7.5-E12 which the above refined in the Nakashio concentration buffer solution. It 
clove. 25microg readiness of this line-ized recombination vector was carried out for transfections. 
[0047] b) The introduction of a transfection gene was performed according to Perkes's e.t al. electroporation 
method [Marion E.Perkus, Keith Limbach and Enzo Paoletti, J.Virol.63, 3829-3836 (1989)]. Namely, 175cm2 A 
vaccinia-virus Lister stock is infected with lagomorph ren origin cell-strain RK1 3 cell which carried out the 
monolayer culture to the culture bottle by m.o.i.5, and they are 37 degrees C and 5%C02. After making it 
adsorb in the bottom for 1 hour, infected cells were collected using the trypsin. HeBS buffer (pH7.05) 
washed the collected cell twice, and it suspended in 0.8ml HeBS buffer with DNA25microg prepared to 
transfections by a. The cell suspension was moved to the pulsar cuvette (Bio-Rad make), and it cooled for 
10 minutes in this status in Hikami. Then, the pulse of 200V (Capacitance and 960 micro F) was applied once 
in the ****************** pulsar. It cools for 10 minutes again in Hikami, and is 20ml 10% FCS-MEM about 
a cell. It suspends and is 2 175cm. They are 37 degrees C and 5%C02 with a culture bottle. It cultivated 
under presence. The freeze thawing of this culture was repeated 3 times 24 hours after, and viruses were 
collected. 

[0048] It rearranged from the collected virus and the virus was chosen by hemadsorption examination (HA 
examination). The experimental technique is as follows. The virus was inoculated so that it might become 
600 plaques / laboratory dish into RK13 cell which carried out the monolayer culture to 9cm laboratory dish, 
and it cultivated for two days, and * *** ** was made to form. Except for the culture supernatant, 0.5% of 
fowl erythrocyte liquid was added. After incubating for 1 0 minutes at 37 degrees C, the plaque was observed 
and the plaque (recombination virus candidate stock) which does not adsorb an erythrocyte was obtained. 
[0049] Next, the recombination [ which was obtained previously ] virus in which it rearranges, the plaque 
hybridization of 12 clone is performed among virus candidate stock 34 clones, and the gene was further 
included from the candidate stock was chosen, having used the gene of a non-A-non-B-hepatitis virus 
structural-protein field as the probe. First, it rearranged into RK-13 cell which carried out the monolayer 
culture to 3cm laboratory dish, the virus candidate stock was inoculated so that it might become 20 - 50 
plaque / laboratory dish, and it was cultivated for two days, and the plaque was made to form, the formed 
plaque top — a nylon membrane (high bond N, product made from Amersham) — carrying — a plaque — a 
membrane top — moving — 0.5N 1 M Tris-HCI (pH7.4) after having processed for 5 minutes by NaOH and 
making DNA denaturalize — neutralizing — further — 1.5M NaCI and 0.5M Tris-HCI (pH 7.4) It processed 
and DNA was made to stick to a membrane. 305 nm aft r air—drying a membrane Ultraviolet rays were 
irradiated for 5 minutes and DNA was fixed to the membrane. This membrane was dipped in the hybridization 
buffer and it incubated at 65 degrees C for 1 hour. Furthermore, moved the membrane to the hybridization 
buffer which added the gene of the non-A-non-B-hepatitis virus structural-prot in field which carried out 
the indicator by 32P using the random prime labeling method, and it was made to react at 65 degrees C 
overnight, and rearranged with probe DNA, and the virus DNA was made to hybridize, it washed twice 
every / during 10 minutes ] at 1xSSC, 0.1% SDS, and 65 degrees C, autoradiography was performed at -70 
degrees C, and the electropositive clone was detected 



[0050] Consequently, five clones are positivities and it is P7.5-E12/RLV about a clone, respectively. It was 
named #7, and 8, 9 t 10 and 11. 

[0051] They are 0.05% trypsin and 0.1 mM about RK-13 cell in which the manifestation by example 5 indirect 
fluorescent antibody technique carried out the authentication monolayer culture. After processing with 
EDTA solution and making it a single cell, it distributes so that it may become [ ml ] MEM culture medium 
(5% calf serum, 0.22% sodium hydro gen carbonate) in 50,000 pieces /. They are the Lister stock of a vaccinia 
parent strain, and P7.5-E1 2/RLV to this cell solution m.o.i.=0.1 It inoculates separately so that it may 
become. The cell into which the virus was inoculated is put on 12 hole slide glass in 20microl / hole, and 
they are 37 degrees C and 5%C02. One evening is cultivated in the bottom. Distilled water washes the 
cultivated slide glass once, and after air-drying, it soaks in a methanol mixture for 1 5 minutes -20-degree C 
5% acetone and 50%, and fixes. Are air-dry after fixation, and the no n-A-non-B -hepatitis patient blood 
serum diluted with PBS (-) 50 times is carried 20microl / hole every, and is made to react for 40 minutes at 
37 degrees C. It washes 3 times by PBS after a reaction for 40 minutes (-), and anti-Homo-sapiens IgG and 
FTTC indicator (goat) diluted with PBS (-) 250 times are carried 20microl / hole every, and is made to react 
for 30 minutes at 37 more degrees C. Although fluorescence was not accepted in the cell with which the 
Lister stock was infected when it washed 3 times by PBS after a reaction end (-) and having been observed 
with, the fluorescence microscope, unique fluorescence strong against the cell with which P7.5-E12/RLV 
was infected accepted ( drawing 2 ). 

[0052] One evening of authentication RK-13 cells of the manifestation by the example 6 immunoprecipitation 
method was cultivated by the cow blood serum EMEM culture medium 5%, and the mono-layer was made to 
form. It is 100microcurie to EMEM which the Lister stock or P7.5-E1 2/RLV is infected with this, and 
contains 10mM fructose instead of a glucose. The 3H-glucosamine was added and it cultivated for 16 hours. 
Unique antigen protein was made to sediment by the immunoprecipitation method using a normal people 
blood serum or a no n-A-non-B -hepatitis patient blood serum, and protein A sepharose, and it analyzed by 
the SDS-polyacrylamide-gel-electrophoresis method (SDS-PAGE). It was checked that the specific band of 
gp35 is accepted only in what, as a result, carried out the immunoprecipitation of P7.5-E12 / the RLV 
infected cell by the non-A-non-B-hepatitis patient blood serum, and it is discovered ( drawing 3 ). 
[0053] 108 PFU was inoculated for immunoprecipitation examination P7.5-E1 2/RLV using example 
7P7.5-E12 / RLV immunity lagomorph blood serum in the regions-ofHsack hide of the Japanese white kind 
lagomorph (1 .5-2.0kg) t and the blood serum was extracted two months after. 

[0054] On the other hand, it is on T7 promoting-agent lower stream of a river of a blue script KS vector 
(Strategene). C10-E12 DNA It inserts and is an in vitro transcription. C10-E12DNA Complementary RNA 
was compounded. It is with this compound RNA and the in vitro translation is performed in a lagomorph 
^m^WMnM: site extract. The synthesis in a test tube of the polypeptide by which a code is carried out by 
C10-E12 DNA was performed. 

[0055] The immunoprecipitation examination was performed like the example 6 using the polypeptide 
compounded with the lagomorph immune serum obtained previously ( drawing 4 ). 

[0056] as shown in the lane 2 as a result, into the blood serum of P7.5-E12 / RLV immunity lagomorph, the 
code of the structural-protein field of a non-A-non-B-hepatitis virus is carried out C10-E12 DNA **** — it 
has checked that the antibody which reacts specifically with the built polypropylene theine was produced 
[0057] 

[Effect of the Invention] Offer of the vaccine antigen which a manifestation of glycoprotein like 
non-A-non-B-hepatitis virus-antigen protein, especially envelope protein and production of are attained, 
therefore can give the effective immunization for the treatment of non-A non~B hepatitis or a prevention by 
this invention was realized. 
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TECHNICAL FIELD 



[Field of the Invention] this invention relates to a manifestation of the non-A-non-B-hepatitis virus-antigen 
protein which uses the recombination vaccinia virus, and the application to a vaccine. 
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PRIOR ART 



[Description of the Prior Art] After sideration, non-A non-B hepatitis is an infectious hepatitis of virus 
nature, many become chronic, also socially, it is a big problem from shifting to high rate to liver cirrhosis and 
a hepatic carcinoma, and the prophylaxis is needed. There are two kinds of grasping the technique and the 
infection status of using a vaccine for a prevention of the virus nature morbus, and severing the route. 
Among these, the kit required to grasp the infection status for a diagnosis is It is already 

developed by M.Houghton et al. (****** official report of No. 500880 [ two to ]), ** et al. (Japanese Patent 
Application No. 1 80889 [ two to ]), and infection by transfusion can be considerably prevented now at high 
rate. However, a non-A-non-B-hepatitis patient's abbreviation moiety (about 500,000 persons/(year)) is an 
infection person who does not mind transfusion, there is no effective means to prevent these infection now, 
and desire of the development of a prevention vaccine is carried out 

[0003] About this kind of vaccine, M.Houghton et al. has already indicated about the vaccine containing the 
immunogenicity polypeptide which contains a Homo-sapiens hepatitis G virus (HCV) epitope in the 
above-mentioned official report, the vaccine containing inactivation HCV, and the vaccine containing an 
attenuation HCV. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Offer of the vaccine antigen which a manifestation of glycoprotein like 
non-A-non-B-hepatitis virus-antigen protein, especially envelope protein and production of are attained, 
therefore can give the effective immunization for the treatment of non-A non-B hepatitis or a prevention by 
this invention was realized. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Usually, although the virus by which the inactivation was carried 
out with medicines, such as formalin, itself is used for a vaccine in many cases, a non-A-non-B-hepatitis 
virus is not yet separated, and it is in vitro. Since there is also no virus propagation system, this virus 
cannot be obtained in large quantities. Therefore, a non-A-non-B-hepatitis virogene is made to discover by 
Escherichia coli, yeast, the animal cell, etc., and obtaining a vaccine antigen is suggested (****** official 
report of No. 500880 [ two to ]). 

[0005] Although the protein which has sugar like viral-envelope protein generally excels [ immunogenicity ] 
in the immunization highly compared with the protein without it, about the effective discovered method of 
such glycoprotein, and its acquisition, M.Houghton et a!, is not taught at all. The manifestation system which 
used the animal cell for making glycoprotein like viral-envelope protein discover in the type which the sugar 
chain added can be considered. However, it is quite difficult to obtain manifestation protein only atmg 
several //I. ] luminous efficacy generally, but to raise purity with the manifestation system using the animal 
cell even to the usable degree of refining as a vaccine. 

[0006] By using zealously the recombination vaccinia virus obtained by the homology recombination between 
the recombination plasmids and vaccinia virus containing the gene and virus promoting agent containing the 
base sequence which carries out the code of the non-A-non-B-hepatitis virus-antigen protein into a 
vaccinia-virus gene as a result of a research, this invention persons found out that the 
non-A-non-B-hepatitis virus-antigen protein with sugar might be discovered, and completed this invention. 
[0007] this invention aims at offering the manifestation system of non-A-non-B-hepatitis virus-antigen 
protein which uses the recombination vaccinia virus. 

[0008] this invention aims at offering again this antigen protein near the nature type or nature type obtained 
through this manifestation system. 

[0009] this invention aims at the application to the vaccine of an attenuation or the inactivation 
recombination vaccinia virus, and this antigen protein further. 

[0010] Since immunity is given when a virus increases by the inoculation site when using the recombination 
vaccinia virus as a vaccine, it is good at very little use, and refining is also easy. 
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MEANS 



[Means for Solving the Problem] this invention offers the plasmid containing the vaccinia-virus gene which is 
not indispensable because of propagation of the virus promoting agent who may make the gene containing 
the base sequence which carries out the code of the no n-A-non-B -hepatitis virus-antigen protein, and this 
gene discover, and the vaccinia virus. 

[0012] This plasmid is the frame indispensable in rearranging by homology recombination between vaccinia 
virus and producing the vaccinia virus. 

[0013] In the gene containing the base sequence which carries out the code of the no n-A-non-B -hepatitis 
virus-antigen protein, although any of the non-structural protein of a non-A-non-B-hepatitis virus or a 
structural protein are sufficient as this antigen protein by which a code is carried out, in order to realize an 
efficient immunization, the protein which constitutes a structural protein especially an envelope, and a core 
is desirable. An envelope is structure which constitutes an animal-viruses jacket, and contains the 
glycoprotein structure made by the lipid-bilayer layer similar to a cytoplasmic membrane, and the virogene. 
The end is embedded into this layer and the other end has projected this glycoprotein structure outside in 
the shape of a salient (called a spike). Moreover, a core is also called internal capsid and constitutes the 
husks which consist of the protein which wraps a viral genome. Although this antigen protein does not 
necessarily need sugar, in order to raise an immunogenicity, it is desirable that it is glycoprotein and the 
characteristic feature of this invention which enables an efficient manifestation of glycoprotein in this case 
may fully be demonstrated. In the below-mentioned example, the gene which carries out the code of the 
envelope antigen glycoprotein gp35 of a non-A-non-B-hepatitis virus is actually included in a plasmid, and 
the manifestation is realized. 

[0014] The virus promoting agent will not ask the modality, if the gene containing the base sequence which 
carries out the code of the aforementioned antigen protein may be made to discover. As such promoting 
agent, although the vaccinia-virus origin promoting agent (7.5kD protein, ATI promoting agent), the 
cytomegalovirus promoting agent, etc. are mentioned, in order to make this gene expression within the 
recombination vaccinia virus perform effectively, the vaccinia-virus origin promoting agent is desirable. 
[0015] A vaccinia-virus gene has desirable things other than the gene concerning the propagation system of 
this virus, and a hemagglutinin (HA) gene may be suitably used especially in respect of screening of a 
recombination virus. 

[001 6] Moreover, it is suitable that arrangement of these genes and the promoting agent takes the gestalt 
by which both were inserted in the interior of a vaccinia-virus gene so that the gene which generally 
contains the base sequence which carries out the code of the non-A-non-B-hepatitis virus-antigen protein 
may be arranged on the virus promoting agent's lower stream of a river. 

[0017] Plasmid P7.5-E12 by the embodiment of this invention can use it suitably as this invention plasmid, 
and this specific plasmid is also contained within the limits of this invention. The plasmid of this instantiation 
isolates HA gene from a vaccinia-virus WR stock first, as shown in the below-mentioned example. A cloning 
can be carried out to pUC18, 7.5kD protein promoting agent of the vaccinia-virus origin can be inserted in 
Nrul site of this HA gene, and it can produce by inserting the gene containing the base sequence which 
carries out the code of the non-A-non-B-hepatitis virus-antigen protein to the lower stream of a river 
(ref r to the drawing 1 ). 

[0018] this invention offers again the recombination vaccinia virus obtained by homology recombination of an 
above-mentioned recombination plasmid and the vaccinia virus. 

[0019] this invention recombination vaccinia virus can line-ize the above-mentioned recombination plasmid 
of this invention restrictively, can screen the recombination virus in which the' phase of carrying out a 
transfection to the animal cell with which the vaccinia virus is infected, and performing homology 
recombination, and the gene which carries out the code of the non-A-non-B-hepatitis virus-antigen protein 
are inserted, and can manufacture it by the technique containing the phase of collecting them. This 
manufacture technique is also included within the limits of this invention. 

[0020] A vaccinia-virus Lister stock may be suitably used as vaccinia virus by the embodiment of this 
invention. M reover, as an animal cell for infecting this virus, the mammalian cell is suitable, for example, a 
lagomorph kidney passage cell (RK-13 cell) can be mentioned. 

[0021] Recombination vaccinia-virus P7.5-E12/RLV by the embodiment of this invention can use it suitably, 
and this is also contained within the limits of this invention, the gene to which iine-ized plasmid 
p7.5-E12/RLV carries out the code of the HA (hemagglutinin) protein in a vaccinia-virus gene in this 
recombination field virus — it is mostly inserted in the center For this reason, normal hemagglutinin protein 
is not produced. Moreover, since the inserted non-A-non-B-hepatitis virogene has a start codon ATG in the 



fraction of the head, mRNA is newly compounded from here and protein synthesis is performed. 
[0022] Screening of the recombination vaccinia virus acquires the recombination virus candidate stock of 
HA (-) first by hemadsorption examination (HA examination) (Shida, H., virology 150:451-462, and 1986), and 
can be carried out by the technique of detecting an electropositive clone by the plaque hybridization which 
uses as a probe the nucleotide sequence which carries out the code of the peptide which subsequently 
constitutes no n-A-non-B -hepatitis virus-antigen protein. 

[0023] Rearrange, the vaccinia virus is infected with an animal cell, this invention makes the gene containing 
the base sequence which was produced still as mentioned above and which cultivates this cell and carries 
out the code of the non-A-non-B-hepatitis virus-antigen protein discover, and the manufacture technique 
of the manifestation non-A-non— B-hepatrtis virus-antigen protein which consists of collecting manifestation 
protein is offered. 

[0024] The mammalian cell is suitable and, as for an animal cell, a lagomorph kidney passage cell (RK-13 
ceil) may be used especially suitably. Moreover, a culture condition is determined depending on the animal 
cell to use, and the culture medium which can be increased, incubation temperature, incubation time, etc. are 
chosen suitably. For example, in the aforementioned P7.5-E12/RLV, the cow blood serum inclusion EMEM 
culture medium which contains a fructose instead of a glucose may be used. 

[0025] an antibody [ as opposed to this antigen protein in a manifestation of non-A-non-B-hepatitis 
virus-antigen protein ] — or it may be checked by the immunological technique of the common use like the 
immunoprecipitation method using the non-A-non-B-hepatitis patient blood serum containing it, and an 
indirect fluorescent antibody technique (the drawing 2 and drawing 3 ) 

[0026] this invention offers the manifestation non-A-non-B-hepatitis virus-antigen protein which has 
especially sugar among the non-A-non-B-hepatitis virus-antigen protein again discovered by doing in this 
way. 

[0027] The manifestation of glycoprotein made this gene expression possible for the first time by invention 
of the manifestation system which uses the recombination vaccinia virus containing the gene containing the 
base sequence which is not yet realized in a non-A-non-B-hepatitis virus relation field, and carries out the 
code of this antigen glycoprotein. 

[0028] The manifestation non-A-non-B-hepatitis virus-antigen protein which has "sugar'' means including 
both nature type non-A-non-B-hepatitis virus-antigen glycoprotein and its analog among this specification, 
moreover, the thing for which the analog of this nature type antigen glycoprotein prevents the irruption to 
th animal inside of the body of a non-A-non-B-hepatitis virus — or the alteration field of the domain which 
can produce the antibody to the non-A-non-B-hepatitis virus which can eradicate this virus infected with 
the animal is meant 

[0029] this invention offers the vaccine for treating or preventing non-A non-B hepatitis containing the 
manifestation non-A-non-B-hepatitis virus-antigen protein which has the further above-mentioned sugar. 
[0030] Again, the attenuation of this invention was carried out, or it offers the vaccine for treating or 
preventing the non-A non-B hepatitis which carried out the inactivation and which rearranges and contains 
the vaccinia virus. 

[0031] The vaccinia virus is a kind of the poxvirus group used to build the Homo sapiens's variola immunity. 
After proliferating the recombination vaccinia virus in the cell of an animal, an organization, the organum, 
etc., it can consider as an attenuated metaplasia vaccine, or virulence can be weakened, an inactivation can 
be carried out with formaldehyde, and it can consider as a killed vaccine. It is actually proved by the 
below-mentioned example 7 by inoculating recombination vaccinia-virus P7.5-E12/RLV in a lagomorph 
r gions-of-back hide that the antibody to non-A-non-B-hepatitis virus-antigen protein is produced in a 
lagomorph blood serum ( drawing 4 ). 

[0032] the gestalt of the adjuvant vaccine, like generally, an immunogen is contained in a water in oil 
emulsion, the vaccine of this invention is adsorbed on inorganic gels, such as an aluminum hydroxide and an 
aluminium phosphate, or the organic adjuvant of common use is included — or although used with the 
solution gestalt in liquid solvents, such as a physiological saline and a glycerol, it is not limited to this 
Moreover, as an application of a vaccine, inoculation is desirable, and a medicine is prescribed for the patient 
in the amount from which the prevention effect or curative effect made into the purpose is acquired, and it 
depends for the amount on the age of an individual, weight, a symptom, etc. 
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EXAMPLE 



[Example] Although this invention is explained still in detail, this invention is not limited to these examples by 
the following examples, unless the summary of this invention is changed. 

[0034] Example The cloning vaccinia-virus WR stock of the hemagglutinin (HA) gene of one vaccinia virus is 
refined by the cane-sugar density gradient centrifugation [Joklik.W.K, Virology, 18, and 9-18 (1962)]. a 50mM 
Tris-HCI (pH 7.4) buffer (it EDTAs 1mM — ) It suspends during 0.5% inclusion [ sodium-dodecyl-sulfate ], 
and is pro tee ****** K. After incubating at 37 degrees C in addition overnight so that it may become 
250-1 OOOmicrog [/ml ] concentration, TE buffer extracted 3 times with bottom phenol [ of a saturation 
]:chloroform (1:1) liquid, ethanol precipitation was performed, and the virus DNA was obtained. It is Hindlll in 
the Nakashio concentration buffer solution about this DNA. It digested and Hind IIIA fragment of about 50 
kbs was obtained by the agarose gel electrophoresis. This Hind IIIA fragment was digested by Sail in the high 
salt concentration buffer solution, and the Hind III— Sail fragment of about 1 .8 kbp located in 3 f terminal of 
Hind IIIA fragment was isolated by the agarose gel electrophoresis. 

[0035] On the other hand, it is Hindlll in the Nakashio concentration buffer solution about a piasmid pUC13. 
It continued, and in the high salt concentration buffer solution, it digested by Sail and line-ized. this line — 
the-izing piasmid was isolated by the agarose gel electrophoresis 

[0036] the aforementioned Hind III— Sail fragment and a line — a-izing piasmid — the inside of the ligation 
buffer solution — T4 ligase — connecting — this reaction mixture — using — Escherichia coli JM103 The 
transformation was carried out. Plasmids were collected from each transformant with the alkali extraction 
method. Furthermore analysis by the restriction enzyme was performed, the piasmid which has the gene 
configuration made into the purpose was chosen, and this was named pHA13. 

[0037] Example The vector for recombination for incorporating the foreign gene connected with 7.5kD 
protein promoting agent and its lower stream of a river of the production vaccinia virus of the multi-vector 
for recombination using 7.5kD protein promoting agent of two vaccinia virus in the genome HA gene of the 
vaccinia virus was produced by the following technique. 

[0038] First, from the vaccinia-virus WR stock, it extracted like the technique which showed DNA in the 
example 1, and 7.5kD protein promoting agent was isolated by Venkatesan's et al. technique [Venkatesan & 
B.Moss, J.Virol.33, and 738-745 (1981)]. That is, DNA of extracted WR stock was digested in Sail, and the 
cloning of the DNA fragment of obtained 0.9kbps was carried out to Sail site of pUC18. Furthermore, this 
piasmid was digested by Rsal and Hindi, and the Rsal-HincII fragment of 0.26 kbp including 7.5kD protein 
promoting agent was obtained. The cloning of this DNA fragment was carried out to pUC18 (p 7.5-18). 
[0039] Next, 7.5kD protein promoting agent who isolated by the above technique was inserted in Nrul site of 
HA gene which carried out the cloning in the example 1 by the following technique. 

[0040] They are EcoRI and Hindlll in the Nakashio concentration buffer solution about piasmid p 7.5-18. By 
digesting, it is about 0.29 kbp. 7.5k promoter gene was started and it isolated by the agarose gel 
electrophoresis. The isolated gene fragment was made to react to the bottom of dTTP, dCTP, dATP, and 
dGTP presence with Klenow fragment in the nick-translation buffer solution, and the terminal was made . 
smooth. 

[0041] On the other hand, piasmid pHA-13 were digested and line-ized in Nrul buffer solution. The gene 
fragment which this line-ized piasmid and the above smoothed is connected by T4 ligase in the ligation 
buffer solution, and it is Escherichia coli JM109. The transformation was carried out. 7.5kD promoting agent 
(P7.5) was inserted in the orientation and the same direction of HA gene as a result of analysis according 
the piasmid obtained from the transformant ] to a restriction enzyme. This was named pVR-1 ( drawing 1 ). 
[0042] Example The recombination vector used in order to incorporate the gene of the envelope field of the 
production non-A-non-B-hepatitis virus of 3 recombination piasmid into HA gene of the genome of the 
vaccinia virus was produced by the following technique. 

[0043] Clone C10-E12 (fine i^»t»»»»»* of No. 3444) (Japanese Patent Application No. 413844 [ two to ]) 
with the field which carries out the code of the structural protein of a non-A-non-B-hepatitis virus was 
digested in Kpnl in the low-salt concentration buffer solution, the gene fragment of about 1.0 kbps was 
isolated by the agarose gel electrophoresis, and the gene fragment was obtained ( drawing 1 ). 
[0044] moreover, the object for recombination — similarly piasmid p VR-1 was digested and line-ized in Kpnl 
in the low-salt concentration buffer solution Both were connected by T4 ligase in the ligation buffer solution. 
This link object is us d and it is Escherichia coli HB [101 ]. The transformation was carried out and plasmids 
were collected in the alkaline process from the transformant. Analysis by the restriction enzyme was 
performed, the piasmid by which the envelope field is connected with the promoting agent's lower stream of 
a river in this orientation was obtained, and this was named P7.5-E12. 



[0045] Example Plasmid P7.5-E12 of 150microg was extracted from the Escherichia coli cultivated by 200ml 
culture medium using the manufacture DIAGEN plasmid kit (product made from DIAGEN) of DNA used for 
the production a transfection of 4 recombination vaccinia virus. This plasmid was refined by CsCI density 
gradient centrifugation. That is, they are 10 degrees C and 55,000rpm about that with which melted the 
plasmid in rho= 1.47g [/ml ] CsCI liquid (EtBr inclusion), and the quick seal tube (made in Beckmann, an ultra 
clearance, 13x51 mm) was filled up. The at-long-intervals core was carried out at 15:00. (VTi 65.2 rotor, 
Beckmann ultra centrifuge) . After centrifugal and closed circular The bands of plasmid DNA were collected 
and deed EtBr was removed for the isopropanol extraction 3 times. Then, the refining plasmid was obtain d 
by ethanol precipitation. 

[0046] It is Hindlll about P7.5-E12 which the above refined in the Nakashio concentration buffer solution. It 
clove. 25microg readiness of this line-ized recombination vector was carried out for transfections. 
[0047] b) The introduction of a transfection gene was performed according to Perkes's et al. electroporation 
method [Marion E.Perkus, Keith Limbach and Enzo Paoletti, J.Virol.63, 3829-3836 (1989)]. Namely, 175cm2 A 
vaccinia-virus Lister stock is infected with lagomorph ren origin cell-strain RK13 cell which carried out the 
monolayer culture to the culture bottle by m.o.i.5, and they are 37 degrees C and 5%C02. After making it 
adsorb in the bottom for 1 hour, infected cells were collected using the trypsin. HeBS buffer (pH7.05) 
washed the collected cell twice, and it suspended in 0.8ml HeBS buffer with DNA25microg prepared to 
transfections by a. The cell suspension was moved to the pulsar cuvette (Bio-Rad make), and it cooled for 
10 minutes in this status in Hikami. Then, the pulse of 200V (Capacitance and 960 micro F) was applied once 
in the pulsar. It cools for 10 minutes again in Hikami, and is 20ml 10% FCS-MEM about 

a cell. It suspends and is 2 1 75cm. They are 37 degrees C and 5%C02 with a culture bottle. It cultivated 
under presence. The freeze thawing of this culture was repeated 3 times 24 hours after, and viruses were 
collected. 

[0048] It rearranged from the collected virus and the virus was chosen by hemadsorption examination (HA 
examination). The experimental technique is as follows. The virus was inoculated so that it might become 
600 plaques / laboratory dish into RK13 cell which carried out the monolayer culture to 9cm laboratory dish, 
and it cultivated for two days, and ****** was made to form. Except for the culture supernatant, 0.5% of 
fowl erythrocyte liquid was added. After incubating for 10 minutes at 37 degrees C, the plaque was observ d 
and the plaque (recombination virus candidate stock) which does not adsorb an erythrocyte was obtained. 
[0049] Next, the recombination [ which was obtained previously ] virus in which it rearranges, the plaque 
hybridization of 1 2 clone is performed among virus candidate stock 34 clones, and the gene was further 
included from the candidate stock was chosen, having used the gene of a non-A-non-B-hepatitis virus 
structural-protein field as the probe. First, it rearranged into RK-13 cell which carried out the monolayer 
culture to 3cm laboratory dish, the virus candidate stock was inoculated so that it might become 20 - 50 
plaque / laboratory dish, and it was cultivated for two days, and the plaque was made to form, the formed 
plaque top — a nylon membrane (high bond N, product made from Amersham) — carrying — a plaque — a 
membrane top — moving — 0.5N 1 M Tris-HCI (pH7.4) after having processed for 5 minutes by NaOH and 
making DNA denaturalize — neutralizing — further — 1.5M NaCI and 0.5M Tris-HCI (pH 7.4) It processed 
and DNA was made to stick to a membrane. 305 nm after air—drying a membrane Ultraviolet rays were 
irradiated for 5 minutes and DNA was fixed to the membrane. This membrane was dipped in the hybridization 
buffer and it incubated at 65 degrees C for 1 hour. Furthermore, moved the membrane to the hybridization 
buffer which added the gene of the non-A-non-B-hepatitis virus structural-protein field which carried out 
the indicator by 32P using the random prime labeling method, and it was made to react at 65 degrees C 
overnight, and rearranged with probe DNA, and the virus DNA was made to hybridize, it washed twice 
every / during 10 minutes ] at 1xSSC, 0.1% SDS, and 65 degrees C, autoradiography was performed at -70 
degrees C, and the electropositive clone was detected 

[0050] Consequently, five clones are positivities and it is P7.5-E12/RLV about a clone, respectively. It was 
named #7, and 8, 9, 10 and 11. 

[0051] They are 0.05% trypsin and 0.1 mM about RK-13 cell in which the manifestation by example 5 indirect 
fluorescent antibody technique carried out the authentication monolayer culture. After processing with 
EDTA solution and making it a single cell, it distributes so that it may become [ ml ] MEM culture medium 
(5% calf serum, 0.22% sodium hydrogen carbon ate) in 50,000 pieces /. They are the Lister stock of a vaccinia 
parent strain, and P7.5-E1 2/RLV to this cell solution m.o.i=0.1 It inoculates separately so that it may 
become. The cell into which the virus was inoculated is put on 12 hole slide glass in 20microl / hole, and 
they are 37 degrees C and 5%C02. One evening is cultivated in the bottom. Distilled water washes the 
cultivated slide glass once, and after air-drying, it soaks in a methanol mixture for 15 minutes -20-degree C 
5% acetone and 50%, and fixes. Are air-dry after fixation, and the non-A-non-B-hepatitis patient blood 
serum diluted with PBS (-) 50 times is carried 20micro! / hole every, and is made to react for 40 minutes at 
37 degrees C. It washes 3 times by PBS after a reaction for 40 minutes (-), and anti-Homo-sapiens IgG and 
H I C indicator (goat) diluted with PBS (-) 250 times are carried 20microl / hole every, and is made to react 
for 30 minutes at 37 more degrees C. Although fluorescence was not accepted in the cell with which the 
Lister stock was infected when it washed 3 times by PBS after a reaction end (-) and having been observed - 
with the fluorescence microscope, unique fluorescence strong against the cell with which P7.5-E1 2/RLV 
was infected accepted ( drawing 2 ). 

[0052] One evening of authentication RK-13 cells of the manifestation by the example 6 immunoprecipitation 
method was cultivated by the cow blood serum EMEM culture medium 5%, and the mono-layer was made to 
form. It is 100microcurie to EMEM which the Lister stock or P7.5-E1 2/RLV is infected with this, and 



contains 10mM fructose instead of a glucose. The 3H-glucosamine was added and it cultivated for 16 hours. 
Unique antigen protein was made to sediment by the immunoprecipitation method using a normal people 
blood serum or a non-A-non-B-hepatitis patient blood serum, and protein A sepharose, and it analyzed by 
the SDS-polyacrylamide-gel-electrophoresis method (SDS-PAGE). It was checked that the specific band of 
gp35 is accepted only in what, as a result, carried out the immunoprecipitation of P7.5-E12 / the RLV 
infected ceil by the non-A-non-B-hepatitis patient blood serum, and it is discovered ( drawing 3 ). 
[0053] 108 PFU was inoculated for immunoprecipitation examination P7.5-E12/RLV using example 
7P7.5-E12 / RLV immunity lagomorph blood serum in th regions-oM>ack hide of the Japanese white kind 
lagomorph (1.5-2.0kg) t and the blood serum was extracted two months after. 

[0054] On the other hand, it is on T7 prompting-agent lower stream of a river of a blue script KS vector 
(Strategene). C10-E12 DNA It inserts and is an in vitro transcription. C10-E12DNA Complementary RNA 
was compounded. It is with this compound RNA and the in vitro translation is performed in a lagomorph 
************ site extract. The synthesis in a test tube of the polypeptide by which a code is carried out by 
C10-E12 DNA was performed. 

[0055] The immunoprecipitation examination was performed like the example 6 using the polypeptide 
compounded with the lagomorph immune serum obtained previously ( drawing 4 ). 

[0056] as shown in the lane 2 as a result, into the blood serum of P7.5-E12 / RLV immunity lagomorph, the 
code of the structural-protein field of a non-A-non-B-hepatitis virus is carried out C10-E12 DNA **** — it 
has checked that the antibody which reacts specifically with the built polypropylene theine was produced 



[Translation done.] 



